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1. [ U & IC

20189 H12HM 5 14HICHEIN—AKY: (K
1) 1 B\ T, Bath/ASME Symposium on Fluid
Power and Motion Control (FPMC 2018. AR, 7
i) DRfEEI NIz, FEE, AEEICSLTD
T, FAZEOEFICOVWTHETS.

2. FEvyavolE

AREZFRICBVWTIE, SHMOEMT140ky > 3
> (IZ) AEEN, 68{FDIIFHREEN BTz, | BT
By g VOB E T EZ R 1 ICRIHET 5. M2 tvysvORF

EHOMHRTIE, 7IV—RRT—2 AT LI, i
£+ Z55UE < K - $ERETEIRIAIC BE 9 2 e P IC KOMERENED, ASRRICBVLTIE, ZIFIXRT

L OREMMEICHTEEDTH .

3. Social Programme

XK1 EyYyavREEBEHHN

&5 ez T B
1 |Efficient and Intelligent Systems 5 FEHEOY— v )70 7S5 L LT, 94
z “Dﬂodellﬁngda;d Smuston ____ 2 . HO 9 A12HOKIC, L+ 7 3~ HHolburne

igital and Switched Fluid Power Systems - _ .

4  |Applications of Fluid Power 5 Museum, Bath (M 3) IcThfiEEnre.
5 |Motion Control 1 5 9 H13H D& IC &, Symposium Dinner and
6 |Motion Control 2 — - 5 Awards Presentation (LAF, 3H%) HFE U< N—
7  |System Design, Fault Analysis and Diagnosis 5 _ . 3
8 |Rheology, Tribology and Cavitation 5 AT ®Assembly Roomsic THIfEE 1 7":4 AR
9  |Piston Pumps and Motors 4 2TIF, FERICBRT 28 HOEKEN TDONT.
10 _|Vane and Gear Pumps and Motors 5 7% TC%, British Fluid Power Association (BFPA)
11_Noise and Vibration > DChristopher Buxton 2 EMN 5, N— XA K¥ZD
12 |Digital Displacement Pumps and Motors 5
13 |Renewable Energy and Hybrid Vehicles 5 Centre for Power Transmission and Motion Control
14 |Robotics and Prosthetics Session 1 5 (ptmc) DEADDirector (Cliff BurrowsZd%, Kevin
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Edge#FiAndrew Plummer##2) 1F LT, ptmed

ROTS0f4E L FEERANOF G EMA L EAMON
7z (K4). %7z, 2017 IMechE Joseph Bramah Medal
MY HRE QWL K E O 5 K42 (ProfHuayong
Yang) 1c#25&H (X15), The 2018 Robert E. Koski
Medai”¥Italian National Research Council®>Dr.Luca

Zarottlc 5 &Nz (X6). ET5HIC, 201848 H

11H I & #i & N 7z, Purdue Xk % DMonika

Ivantysynova#{ #Z 1< f 9 % 6 {5 O & A3 [[] K22 D

Andrea VaccaifZh 5ib X5, REBEEEHO4

BMWNETZ LT, LoehicittiMroni (K 7).

B4 BFPAH SfpmcEEDirector~DEDRS

| 2017 Bramah Medal " Fpuc 2018

5 2017 IMechE Joseph Bramah Medal®#%5
(IKZ : s HR)

“The Robert E. Koski Medal"@%m 01

Awarded to Dr Luca Zarotti of the
Italian National Research Council

6 The 2018 Robert E. Koski Medaidi®5 (ltalian
National Research Council: Dr.Luca Zarotti)

| Obituary:
Monika Ivantysynova

@A Ao

7 PurdueXZMonika IvantysynovaiZ(Cxi 9 %8
EDEE (PurdueX® Andrea Vacca#i%)

ZOEhoTurILE LTI, 9HI3HE14
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Fluid Power and Motion Control (FPMC 2018) ZD
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ZINEFIII00BETH > 72h, FDH BHAD
5DOBINEBIIZEEN R LIZRD Tld 54 (EH
—EAREAE, HAREDT 34, k) Th-oiz.

EBREHI 1 FB X ICHEE L KE TR IS
INTHL, KEEIE, ASME/BATH2019& LT,
20194F10H 6 H 5 9 HIC, KE 71U XM
SarasotalC BWTHMI NS TEL DT L THS.
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pdf, (2018)

2) NAFRAHZY ZBEFHR—L~RX—, http://www.tmd.ac.
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Fundamental Experiment of Model Predictive Tracking Control by Hydraulic Excavator
(Suppression of Deviation from Target Shape Caused by Dislodging

Unknown Object during Digging Operation)
F#y [E, B B—EBB, O ME, 5K BIE

Takumi TOMATSU, Kenichiro NONAKA, Kazuma SEKIGUCHI, Katsumasa SUZUKI
Y 2018%F49%15p. 1-9 https://doi.org/10.5739/jfps.49.1

%

There are cases where a hydraulic excavator does not perform the accurate digging operation due to the
influence of the resistance force when the bucket tip contacts with the unknown object in the ground. To
resolve this problem, we propose a method combining model predictive control and servo mechanism. Model
predictive control with servo mechanism, which we call as MPCS, predicts the future motion and suppresses
the influence of the unknown disturbance. Thus, MPCS can remove the influence of the resistance force
owing to servo mechanism which increases the control input using the error integration. Moreover, it
suppresses the deviation from the target shape owing to model predictive control which predicts the future
motion and considers constraints when the resistance force has disappeared. In this paper, we consider
constraints of the magnitude of the control input and the maximum discharge flow rate of the pump in
MPCS. We show the effectiveness of MPCS through the experiment including collision with the unknown
objects.
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Fabrication and Evaluation of Hydraulic Particle Excitation Valve Vibrated
Perpendicularly to Direction of Flow Path
FH SR 5% B— BRI e #H EX
Takahiro UKIDA, Koichi SUZUMORI, Hiroyuki NABAE, Takefumi KANDA

\ 2018%F49% 15 p. 10-17 https://doi.org/10.5739/jfps.49.10

J

We introduce a new particle excitation control valve that is driven by a vibration of a different direction
from the previous particle excitation control valve. Conventional small hydraulic servo valves have some
disadvantages such as a complex structure and waste of hydraulic energy. As a way to solve these
disadvantages, we study a hydraulic small control valve using a piezoelectric vibrator. We confirmed that the
proposed control valve was operated with low viscosity fluid in our previous research. However, the control
valve was not operated with high viscosity fluid, because a force reguired to open the valve is increased due
to rising of the viscosity. In this paper, we fabricate a new prototype valve driven by the perpendicular
vibration to the flow direction in order to achieve the operation of the valve with the common hydraulic oil,
and evaluate the characteristics of the valve due to changing the valve seat shapes. As a result, we found
that the taper angle of the valve seat has an optimum value. When the taper angle of the valve seat is
100° , the prototype valve was opened by the lower voltage than the other taper angles. In addition, when
the silicone oil was used as the working fluid, with kinematic viscosity values of 30 mm?/s, which is nearly
eqgual to the kinematic viscosity of the common hydraulic oil, we have succeeded in opening the valve at
0.8MPa. Since the previous particle excitation valve cannot be opened in the high viscosity working fluid,
these results indicate the possibility for operating the proposed valve with the common hydraulic oil.
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A Study of a Cylindrical Two-Step Pole Type
Electro-Magnetic Proportional Actuator
(2nd Report: Examination of Characteristics of Heat Transfer
and Thrust Force in the Case of Varying Outer Size of the Actutaor)
i ML, Bl SE, BE VR
Hisao KONDO, Tomohiro HISHIDA, Yasunori WAKASAWA
\ 2018%49% 15 p. 18-25 https://doi.org/10.5739/jfps.49.18

£ D1RET)

J

In the previous report, a newly designed electro-magnetic proportional actuator composed of an armature
and a stator with a cylindrical two-step pole to control oil hydraulic valve was suggested. This actuator
generates a large thrust force. The principal of generating the force was explained in detail in the report,
however, the characteristics of heat transfer and thrust force of the actuator, in the case of varying the
outer size, have not been examined. In this study, when the size of the actuator is varied, the characteristics
of heat transfer in the case of continuous energization and the thrust force are examined. As a result, the
characteristic length of the actuator’s relationship with the electric power consumption, thrust force and
working stroke became clear. A method in making diagrams on the relationship between the outer size and
performances of the actuator is suggested. In conclusion, based on the request of performance values of
the actuator, the outline of designs may be carried out easily using the above-mentioned relationships.

a SRATAERWER—— Y NI E N ThORS IS Ay DES |

Characteristic of Honing Utilizing Magnetic Compound Fluid and the
Behavior of Magnetic Cluster During Processing
WA Am, Al 159, & &, Bl i, H#FM EA

Hisashi YAMAMOTO, Hitoshi NISHIDA, Noboru MOMOSE, Kunio SHIMADA, Yasushi IDO
Y 2018549% 15 p. 26-34 https://doi.org/10.5739/ifps.49.26

%

In this study, we proposed processing the inner surface of cylinder-like parts with a magnetic compound
fluid (MCF). We determined the processing characteristics of material removal and the changes in surface
roughness and shape accuracy. The processing tool was a round SUS bar with a permanent magnet
inserted in it. Processing was performed by coaxial processing and eccentric processing. In the processing
experiments, material removal and surface roughness were found to have peak values as the processing
surface shear rate increased. An observation experiment was conducted to clarify the behavior of magnetic
clusters during MCF processing. We clarified the shape and distribution of the clusters and the processing
speeds at various rotation speeds of the processing tool. The magnetic clusters were found to expand with
the existence region in material removal peak. Through the processing speed measurement experiment, it
was clarified that the MCF exhibits elastic behavior during processing.
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Simulation of Pneumatic Cylinder Drive Systems Including Pipes with
Branches and Junctions (In a case of control a number of cylinders at a time)

BH =E WK =25, &Il FiE
Toshinori FUJITA, Takuma OKONOGI, Toshiharu KAGAWA
\ 2018%F49%25 p. 35-41 https://doi.org/10.5739/jfps.49.35

%
Previously authors established the simulation method of a pneumatic drive system, where one solenoid
valve drives one pneumatic cylinder. Nowadays, a computer simulation is available to choose pneumatic
devices when designing a pneumatic drive system, and we can choose optima devices and get easily a
desired response of a cylinder without technical knowledge. On the other hands, sometimes one solenoid
valve drives some cylinders in a press machine or a lifting and lowering device. Then branches and junctions
of pipe are necessary in a pneumatic drive system. However, not only influence of branches and junctions of
pipe on a cylinder response, but also a method to build them to the simulation of a pneumatic cylinder drive
system are not clear, though many researches on flow of a branch and a junction of pipe and its pressure
loss coefficient have been conducted.
In this paper, the simulation method where one solenoid valve drives a number of cylinders at a time is
developed. It is found that the influence of branches and junctions of pipe on a cylinder response is little
except pipe length is very short by the developed simulation. The simulation results are in close agreement
with the experimental results, and we show that developed simulation method is effective.

a E-FRITEBV S EY —RROASEPIDI Y hO—S5%st

PID Controller Design of Force Control of Pneumatic
Servo System Using E-FRIT
MU Fa, BF E, Ik =3

Eiji MURAYAMA, Kazuma KUROSAWA, Yukio KAWAKAMI
Y 201849525 p. 42-48 https://doi.org/10.5739/ifps.49.42

%

PID control schemes have been widely used in most industrial systems due to its simplicity and ease of
implementation. In this paper, we propose a novel method for proportional-integral-derivative (PID) controller
tuning directly using the closed-loop test data without parametric model of plant. The extended fictitious
reference iterative tuning (E-FRIT) algorithm does not require any parameters of the plant model but only
experimental data collected from the closed-loop system. By using an E-FRIT, which is one of the PID
controller parameters tuning that enables us to obtain the ideal parameters with only one-shot experiment,
this paper constructs a fictitious reference signal for the pneumatic servo system such that we can tune
the PID controller parameters for desired control performance. A simple optimization problem is formulated
to determine an appropriate reference model for the controlled process, and we use the particle swarm
optimization (PSO) as the optimization method. The effectiveness of the proposed method is evaluated by
an experimental result of a force control of the pneumatic servo system.
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A Mathematical Model of a Bladder-type
Accumulator Considering Heat Conduction
=2F A EH —&

Shuto MIYASHITA, Kazushi SANADA

\_ 2018F49%25 p. 49-55 https://doi.org/10.5739/ifps.49.49

J

Accumulator is an important component for oil-hydraulic circuits. It is used for storing energy, absorbing
pulsation flow, and suppressing surge pressure. For predicting accumulator performance, mathematical
models of the accumulator have been investigated by many researchers. In the mathematical models of

accumulator, an equation of state of gas, thermodynamics, and heat transfer have been considered. The aim
of this paper is to propose a mathematical model of bladder-type accumulator considering heat conduction
effect inside rubber membrane. Experiments were carried out using a bladder-type accumulator which was
connected to a piston-type accumulator. The bladder-type accumulator was prefilled first and then
discharged, the piston-type accumulator was charged by the oil discharged from the bladder-type
accumulator. Discharging process of the bladder-type accumulator and charging process of the piston-type
accumulator were measured simultaneously. The accumulator model proposed was validated by measured
date of the experiments.

a BT ¢ — Ry SIEEE R R e B R SR B T OIS h
Development of Self-Powered Pneumatic Prosthetic Hand
with Tactile Feedback
7alll shAKER, FH #XES, &7 &sh
Kotaro NISHIKAWA, Kentaro HIRATA, Masahiro TAKAIWA
\ 2018%F49%25 p. 56-63 https://doi.org/10.5739/jfps.49.56 /

In recent years, 3D printer technology has brought many projects on the myoelectric hand to provide
lightweight and inexpensive ones. However, the use of many mechanical and electronic components still
limits the reduction of the total weight and cost. It also causes inevitable battery life problem. Therefore the
authors propose a novel self-powered pneumatic prosthetic hand with which no electricity is required. The
hand can grasp physical objects flexibly and quickly enough and is superior in portability because no external
facilities like tank and compressor are needed in contrast to the traditional pneumatic devices. Driven by the
supination motion of the arm, it does not have the restriction of the posture when the user wants to grasp.
In addition, the hand is equipped with a tactile feedback system to realize a soft grasping.

Soave-Redlich-Kwong Adiabatic Equation
for Gas-loaded Accumulator

Shuce ZHANG, Hiromu IWASHITA, Kazushi SANADA
2018F49% 35 p. 65-71 https://doi.org/10.5739/jfps.49.65

In this paper, a Soave-Redlich-Kwong adiabatic equation of real gas charged in accumulators is proposed.
The Soave-Redlich-Kwong eguation is the most accurate real gas model for representing accumulator
behavior, but it is relatively complex mathematical equation. For simulating accumulator dynamic behavior, it
has been used by combining with a thermal time constant model. The mathematical procedure for the
Soave-Redlich-Kwong equation for the adiabatic equation is described in this paper. The Soave-Redlich-
Kwong adiabatic equation is discussed by comparing the van der Waals adiabatic equation. By comparing
representative gas models, the Soave-Redlich-Kwong adiabatic equation is found to be valid.
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Energy Efficiency Improvement of Water Hydraulic Motor System
with Reducing Pump Supply Pressure
K2 &, P& F%EF, PHAM Ngoc Pha, #E =%

Ryo YAGISAWA, Kazuhisa ITO, PHAM Ngoc Pha, Shigeru IKEO
\_ 2018F49% 35 p. 72-79 https://doi.org/10.5739/jfps.49.72

%
Water hydraulic systems are an outstanding driving source because they have no risk of environmental
pollution and fire hazard. However, conventional water hydraulic systems, as well as oil hydraulic systems,
have larger energy loss for pressure loss through mainly control valves. Here, there are two solutions to
achieve the energy-saving: reducing the restriction loss through control valves, and applying the energy
recovery module with an accumulator. In oil hydraulic systems, the independent metering system which
includes two control valves for one actuator to reduce the restriction loss through valves has been
proposed. This system applies a variable displacement pump to control the pump supply flow. However,
variable displacement pumps have been still at the stage of research and development in the field of water
hydraulics because of the internal leakage and the difficulty of selecting materials on sliding parts. In
contrast, the energy recovery module can reduce the energy consumption and be applied to water hydraulic
systems.
This paper proposes two circuits which achieve each energy-saving solution for water hydraulic motor
systems with a fixed displacement pump and compares the control and energy performances of these
circuits. According to the experimental results, the pump supply energy of the proposed circuit which
reduces the restriction loss could be reduced 40% of that of the conventional system. In contrast, the pump
supply energy of the proposed circuit which applies the energy recovery module could be reduced 10% of
that of the conventional system.
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Studies of a Material Recognition System with an
Artificial Finger Using a Pneumatic Tendon-Driven Mechanism

= &3, KT It R T8 Wl f
Toshihiro YOSHIMITSU, Kousuke OHSHITA, Chihiro HAGIWARA, Osamu OYAMA
g 2018%49%3%5 p. 80-88 https://doi.org/10.5739/ifps.49.80

%
Personal care robots are expected to be valuable labor force in Japan that is entering an aging society.
When using the personal care robot in the same space as humans, there are many safety issues. Personal
care robots are actively researched, and flexible pneumatic actuators are used there. Collecting
environmental information is necessary for robots and humans to coexist safely. Research on the tactile
field of the robot does not reproduce the human skin sensation and the like but utilizes data obtained from
contact sensors and the like as a physical guantity different from human skin sensation. However, there are
many problems that have not yet been elucidated for the mechanism of human material recognition. Tactile
sensation is a sense that it is possible to detect the hardness, surface roughness, temperature of an object
for the first time by touching and moving an object unlike vision and hearing, and it is a sensation that it is
important to actively move a finger.
In this study, artificial fingers with joints for detecting the surface condition, hardness and temperature are
fabricated using a strain gauge and a thermocouple, and by introducing active tactile perception using a
pneumatic actuator, Develop pneumatic artificial fingers with near tactile sensory function. To make the
texture factor equivalent to that obtained from humans by these, a material recognition system capable of
discriminating the material equivalent to human by optimizing a neural network that simulates the
connection structure of nerve cells in human brain.

T— RIST—YRFL H50% H1% 20196148 | 55




56 II—RNRD—=2V AT I

ol HRIFFRN—AN—Y (httpwww.jfps.jp/) ZTE AL

SERR30EETA v —EIF—
[J)Ib—RIN\DO—X57 LETDCAE]
R : ER31E2822H(®) 13: 15~ 16:45

FTERTIE, TI—PMIDO—VRTLICBITD 1DCAEF A
ETDFERARRDEEZENE LT, [1DCAEICKDTIL—
BIDO—V R T LEREHCE T DREER] ZREU T, it
NIFEEZETOCVERY. ATl COMREER
EEINEDS, FEINE MUY N ME Y IOEN7ZETTL

TI—RIRD—V AT LICHITD 1 DCABBERADIRIRESED

ERERERLEUCVERBNET.

FREISAT | HEMIREERAEASE B [0 D-4
CRREBX S E3-5-8)

FFERR— AR—ICHERHEELE LET.

HA7V— FRT—Y A7 A%2 - HAMHES St
2019FFZF I — FNDU—-Y AT LFEER
BAfH : 20199 5830H(K) - 31H )

2019FEFZFTI—MNDU—-I R T LAFEERIF2019F5
R30HMN) - 31H(®) (CHMIRERE RREEX) TH
HESNFT. FFEERCIE, —RF@ECMAT, A—HFAX
Ry ar - HEHdiEN Ty ¥ 3 PRI ST Sz

BIAFECT. FHlIFRR—LN—I(CHREEHNCUF
IDT, CHERVEEFTILOBBMNVCLET. EiRDE
BRECENeBHFELTEDET

20194EBE T N — FXT =Y AT LHBHEE
[OMwy MMCRILD T IL— RIND —DERF ]
F#ER  2019F5830H (K)

2019FB5FUI— MN\D—V R T LAEERHRTEZ T —
Z, 20195 A30H(K) [CHMIRERE (RREEX)
ThELCLET.

- MELEGIEERREY,, RTRIR - KERSIEE
BESEERIE CABDRDD [ERZTOORY bOZ—X
W&EEODDOHDFT. AffEEIF—7TlF TNs5Soamy
NIBERE, HDOVEIND SRICIIDEHFTFENDT)IL— R
IO—DEBEREMICHUT, LWL AT« 7 THRENTN

Pt I+ — |
P

BDMRE(C, TOIAZ—TIFEERITEE CHENMVCIEE
o= RO —DFTISRIREM ZARR T DR 72T ER T .

FHFERR—ANR—I (R LET.

BB, BARDI—RIND—V T LAZE5550525 (2019
F3/5) NIEEDBEERELEDFTIDT, BEEHEV
REFIRLOBELWVELET

EROBENECENZBHFBE L TEDET

20194EBEE 7 L — RN —3 AT LHEBHE
[Rm - FiEntyrav]
BER : 2019 5H31H (%)

PG

BZ ) —PNIO—VRT LFBERDHT, BEBROLC
(CRE - BAOEN7Z U CWfE<A—AF A XAty 3y
(& - BNy ay] ZREEULE U FEEF, =
mICHDD DI PIREERES CZFRTR(TED 1 DTHD
BERCRRUCVILE, cEECHESSZEEL. 58

56 | JI—RIND—YRFL 450% 1% 201941 f

HEDIAR - HMiOREZRS5E9HBNDTT. e, K
tyYavO#EREE [REFHEE] HARASFIDEENRE
EOFET. EEBROREEFROBBEVECSIIZ DL D BT
BLTHEDLET



= &
P = 47
= B B #
=Y | E=B Wy = A8 A E =iy =
= B H
(12711005 930 16 138 130
FEn | X B +4 +0 +3 +0
FEEOWR ZEE14% - Y27 H44% - Va7 H150% - TOMIEEET224
G A=8)
e
b EEE (SMCHEEA) JEH AR (SMCREAZEH#)

FA HE (SMCHAZAL)
PrRal 8 (BRelEttTsh)

PSR
kL fd GLavfERs)
AR EHR CRTERRY)

7 kY GLarfERE)

LT sk (SMCHRAZAL)

(#F7zaR]

(1) Soave-Redlich-Kwong Adiabatic Equation for Gas-loaded Accumulator
Shuce ZHANG, Hiromu IWASHITA, Kazushi SANADA

(2) IRV IHHEEEBICRDKEE—T VAT LOEMEL
JKRE & Fik #%F. PHAM Ngoc Pha, tE %

(3) ZEXRUEHESRENEEZ RV ATIEIC K OMERMY AT AICEE T IR
=m & KT Ith AR F= WL #S

(URL) https://www.jstage.jst.g0.jp/browse/jfps/49/3/_contents/-char/ja

TI—BRNNT—=VRF L $50%

w15 2019614 | 57




58 II—RNRD—=2V AT I

@
& &

HiE - BETEODHASE

BBITE

BAEBYSBEESE HE360RETS [EFICESREEERE (M7 FIVESHERSMNE) ]
F L —RHEEEA BEAEMFAREIEES

B fE H: 20195 1 B30HK) ~ 31H(K)

= B KREERMtEYY— 8/ thik—)b (KIRMfEXEIAR 1-8-4)

U R L :https://www.jsme.or.jp/event/2018-34857/

Grinding Technology Japan 2019

F o BARIZRERERW, 7IYTAEIRRTA

B H: 2019 3818H(B)~ 20H(K)

= B BRXvt EBR2M—) (FEMEAEXDE2-1)
U R L : http://grind-tech.jp/

No.19-205 & 8 [0 A &R M st EEEF =% (ICMDT2019)

& B —RHEEEA BARERF AR BB ET BT

B fE H: 2019548248 0K) ~27H (1)

= 15 SHIROYAMA HOTEL kagoshima (ERERECEmHEmRi41-4)
U R L :http://www.icmdt2019.org/index.html

ORF«4 YR AAHMOZY X5EES2019 (ROBOMECH2019 in Hiroshima)
B —RAEEEA BAEME SR BB 8T

B fE H: 20196 85H0EK)~8H(L)

= 5 LBEERRFES (CBELEMPXHASHI1-5 (FRILERN))

U R L : http://robomech.org/2019/

EcoDesign 2019 (BE11EIRBAMBIERETE A N—AYZ 2T 77 F X U JICETIERBY ORI L)
F I IOFYA URREE, EEMTRSIR

B fE H:2019%F118258B)~2780K)

= BT 08k (BR/IIEMETAXIEEFSWVTITEI-T)

U R L :http://ecodenet.com/ed2019/

FEIE R - RE - REICHT 2 EETZERES#E (COMPSAFE2020)
x & : COMPSAFE2020F£1TZE=

B & H: 20205 388HE)~3A11HGEK)

= B #wREESERE (EEEHAHPRXESHE6-9-1)

U R L : https://compsafe2020.org/

58 | JIL—RIND—YRFL 50% 1% 20191 f



(—#) BADIL—RN\D—VRXTLFER BHRE—EB 59

2 &
(—t D) BXRTIL—BRIND—IV A F7 LER
— =
Bh=E—E

FAYY T - FTUaW LB ARMERTERERR > Y LR TG
HWEAE & L (RR BT L MRAEHNaNaT T A Y DO—o 2
BE D L —Frh BT R 5R Al | B ERYERT L FIFRaW
FACIBERT U /25— L EREEE® L A

7 X)L TACO®) = IbalVE S | A¥UESRTIEM
W7 R4 wIR s - BARTFILLU—IW
FRA NEHEE . CKD®#) - EAHER

A — N L SRRYERT - BERII—H— - =AW
EIHI L WY TATU MER L EARTEHRS

H YRR YA To ME P HAKEESRE

A FINTLEH L BSEENRIE . AAXBENVOI®
AIN\SHA LTV L UXTGIRILE—® L (=) BEDIL— RO —TES
WA > F—F>ar)l- Al N () . BAEL—I®W

Y-k F—5— D FREFEWEERR NI Z— | BWENESE
T A L R W\

SMCH) L ERERWTE® N EhvEE

SMCH#)FE L ERAEE TN L EIERT TS
NEREMERT - HER ) - WEIEEAH=—/
BARBR + v FRUERT L TAEEBIEW C BWBEIRMERT
KFEY v v FH . EBI® - BIfERERAERE S L—
EEEEH L BHTAIYO R UL TER
FrIES—I v ) L IAT—AVIFIIFIVE L VYT AEIRATA
KYB@# ! © IR N®
KYBIYYZF7UVY LWy L wooy

7V RU—E M L IAF Y HOT I VT AW AR TE

KYB-YS(#) L IA T ER L _RETE®
R RSB - PO - Ryya - Ly IROZW
TN EE S PORETEW P BELTEW
lEe LT - TUENH
)BT L UREBSIRAERT L (HIEERERT
JIIEREW . TMCY AT L P XYM
(eI R T A BT L WT—IXT— L MBS
FBERS A DA N  ERERNTD—Y T LW L SEBERTER
#A0S —L T2 L ERA—SH) L PRIV TAILI®
RERBIF T 204 . TOHTO® L PYN\E—F—/\ ROUv Y
Woms L RIS S SN
WOLT O - AVF—F>aFr)l | HEHIEN L MR TE®

SO Z2—F 4 I AW - EAIRAE - IERTREEH
EEIE S | SRTETEEM L UNR=T =)L RE)
I35 L RSETHEERM L WLV AILDZ Y
FRRIEBAE) L RS C D—)LRAVVaATSVR
WA =RA - L JO—h—XW
OREGRILIUAVE) L WEEEEhE é
A - RERTER
BIVARUERTSR B T & | chFarEEH)
/) AR FR B AR L REFEIERM

INW—RINT—YRF L 450% 1% 201941 | 59




60 II—RNRD—=2V AT I

e =
REFE
—4FE [OKRy MZRILD7IL— KN —OEFF#T| —
BES) [ORy MBI D TI— RIND— DB FTCHieo>T T BT
8 ) SHFEEBIOR Y RO S Ah 2
IRBNERE) <~ RS EH T fE—
SI—L2ZATHA mE R
BB ORI AAY 2T 1 o AKHE
5T VB E REKET MO LDE2RISERR U2 ER Bt = opR ARD
A HO0R Y MOE TR & =
azgme) || FEEA0018 B33 T — R UI— i =M A3,
(FEwHR) PAUNERSA X 1A
N WO RS Ao, SEEDED— X —H— DS U CEI=Iah T — R ok
YoulREAZESES 258E BENSHAAICKT BB
FRR=@BN) ENKZERARS e 1 @S (=
(REFE) 201 9F CEITEREN BH BE WM B2
FRB0EME T I— R — 25 A RAR R )| #%3h
I 2018FE [ZIV—KNNJ— 257 L] IREEE I
EBE B B 5 7 (EaTEAD £ B2 H R & (SMCH)
BIEEE & B 2 B (BERIXSZ5PIR) B K 5 (EHA)
£ B R B B (ENAD) ol % (AER)
BB W A (EREEAD B OH B O (EREA)
% ;@ (CKD®) % @ A 3 (Y
N R B (PEHIESSSMER) X B X * @WIHRA)
M E kB EEIZEAD W OE B o (BERTREAS)
N Bl CHFTE®) Ul B =N @TAIYO)
= M B B (IEETR) W B R Y (EEA)
T = x = (KYB®) = B B IR ()| ThA)
A OIE B 2 (BT HMEE P E A B (KYBH)
mOEOE B (MEETAS SAEEE OB 00OB
Eek K # (B)IK2) BESEE 7 A B = (BEERIN)
F B O3 — (BEETAD) BN3ZB )
s &
BEEIh3HA

ARSI TEHRICESICEAT OHENETZ L CVWEITDT, FEICHEESNICE R ZESL
WA, BRERDEFEZeRIITREL T ESW. £lEL (Bt BFESHEEYY— (F
BRIDEFNZEZRT) CERESFRERNZMIES N CVOEERDHEIC R HHPHFRKID
BEFZDOHEFHDFBA. UIch'oT, HMEMADESIFEFRENWETT.

HEFIREER | (—tD) FME(FERS
T107-0052 FREBXARO-6-41 TIAREIL
TEL : 03-3475-5618  FAX:03-3475-5619  E-mail : info@jaacc.jp

BB, BFYOES - BIERDKD1E, EFLSNDEEE, FMEFHERR ClERkoTLEEA

DT, EEAFENCTERIESL.

60 | TIL—RIND—YRFL 505 15 2019F1



S
il
R

iz
20194 1 15H
—ertiizh AT h— RN =Y AT W

20194F FE X EL A DB

FE RTR4AZHEROZLEEBETHLAITET.

EC, 20194FEE (20194F 4 H 1 H~Z20204FE 3 H31H) o %, Tilo#dh
MAED Y 72K BECHLBITET. BT TICITMALZIVELZYEIE, T
HRIEMLSZE 0,

B

pafull
cu

B &% 8,000

QOB AT C AL ST TiIE, AL
20194F 1 5$F'ﬂ L 000MEADE )

EE=B8EE 2,000

s B u
* 20184 LT O X B 2 RN D TT1E, FAFEEES (20194EEE) L b THIRED AAL
RE2VETI)BHCHELHITET.
s REXELTTRALEE N,
AR HER D AT TFERDIAETY. THAICL D BHLAAFEEZBRE) VWL
F9OT, FAXF/ZIFEMallo TT—#Hin7272& 724, ALK BECHLHITET,

PAE
| = b = mmae e
o BoA WM R =  ASHEREE
i OEES (Radi Al REn) o BT T E ]
: R Lo L * Co : T
Eloio 1 i1ioH3E |1i3i3]6:9i0]4 P | D00|§|;0:3
30) H | | | H ) H | | \ 3 EE _
ER WL e - Eimm a/\w ETE
; —EHEEA — R)\T—=Y2F :
" # BAII—RRD=Y A7 LZER N . s .3 3 5 9 0
L GRS o
| 2417 - S 123 oA o5 s b |
B | EUTEH0ILO0EDT, BIRIAOWEE TRACLEI 0, B 3 A | wsman EoI—r0—s 7 h2e
iz ' %,
LB 7
HEI I ) EEE ( ) oH SF I pyEaCIEav AR AR Rl
s TiIE = P P
BEOEE R ] ErE
CTlw| =R A Big [ |x
S i
5z« ) ofE |§ 5|2
e A uE::
P <1® 2
RN (B E &S ) 72 4
N ST | %
A b4 Wz
: f 1 -
E B % ﬂ(iﬁﬁ%&i;) 2 B H K
H 3 .
# (BEEES - - ) | m ¥
L HINDIEEAEE B A S, BEEET) (RARRHA239575) | & ‘L&
< P
L
DA |
ERE S
° H‘y
#




IR AHELRBBEI—E

1. [BFEEREIFE  00110-3—-133690]|

* TORBRHKZ CFBHO 20 %,
(BB, ZORBTHBIISEWA « ERIEA « © 3+ —%Z3#b 0 VBT 2F A
W2 E3.)

2. SHERSYT ARAE (8 7611417]

GE) *OFBZITwING Tvy) ZRKYIIWV—RRTU—=V AT LAY A TT,
RBICBEBNAD 328, IROAAFEENIZAELS LS 0ET IO BEVEL
HFET.
* FEL2%2 CHHOAT, &1t - REZHICTIEEDOHIE, AL - AE - iE
MBS %, FAXEZEE-mail C#A5EIC TEE EIVET XS, BV
HLHITET.

FAX : 03-3433-8442
E-mail : info@jfps.jp

Z DSZHHEAEX . EYE R TR |
WFE % U 7o 35 BYE R O 4L |
AHDIHE 2D HDTT S |
KYNTARFE L TL S0, |

TEE 3

Z OILAE, B TREL |
$T0T, OEESRULHESL |
BAT 2, BACTRICRE |
ALTCEEL, |

g1, THOW (RERUVE |
) &FBL0. REAIFOE |
FrnlmuTlrEan, |

(A ABHA)



TIL—RINDO—I 257 L R 50 No.1 ARIATAEI0 H 19 H 45 4 RSk 147 38

20194F 1 H15H 3847 (FHH)

T105

we¥ g
s =

Ny

&

>

[ —Hmm AN E > NN

~
P

L7 — SN PO >-REERERE |

B S NN =g
| EE>—IUIEN (I1O) 4@

amped

OF>HI | —l—O | | OOus
NEE>—IINEN (1O) ==

sE=D
2ems

P EE DS
ONNN or—ll] | — | EIrKeh

mHEN

e N\ ERREAXIIE6-22-2 k%)L T105-0004 www.sanki.asia
AMLSESEER 2 jEE%IJ:ﬁU TEL. 03-3437-0057 FAX.03-3437-9868 E-mail sanki@sanki.asia



	フルードパワーシステム 第50巻1号 
	目次

	【挨拶
】
	年頭のご挨拶

	眞田　一志　4


	年頭にあたって 
	嶋村　英彦　5



	特集「油圧ポンプの関連技術動向」 
	【巻頭言
】
	「油圧ポンプの関連技術動向」発行にあたって

	丸田　和弘　6 



	【総論
】
	油圧ポンプ素描

	風間　俊治 7



	【解説
】
	油圧ポンプの根幹技術：非エロージョンノッチの開発

	小曽戸　博，細井　耕平，真下　和昌 13


	小型アキシアルピストンポンプの球面弁板の特長と活用事例 
	樋口　雄一，辻井　喜勝 18


	自動車に用いられるベーンポンプの特徴と開発

	野田　智巳 21


	外接ギヤポンプの仕組みと低騒音技術の変遷

	村田　一真 24


	油圧ポンプの開発におけるCAEの適用事例

	藤井　智幸 27


	高剛性作動油の特徴と効果

	永井　利幸 30


	建設機械用油圧ポンプの搭載関連技術

	宇佐美秀明 34



	【会議報告】

	日本機械学会2018年度年次大会におけるフルードパワー技術研究 
	脇元　修一 38


	FPMC（BATH/ASME）2018におけるフルードパワー関連技術の研究動向

	加藤　友規 40



	【トピックス】

	学生さんへ，先輩が語る―大学研究者の仕事―

	宮嵜　哲郎 42


	Youは日本をどう思う？第７回：モンゴルから日本に留学して

	バドバヤル　ウランウルジ 45



	【研究室紹介】

	神奈川大学工学部　機械工学科　中尾研究室

	中尾　陽一 47



	【編集室
】



